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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The presentinvention relates to a replacement
semiconductor read-only memory (hereinafter, simply
referred to as "a semiconductor ROM") . In particular,
the present invention relates to a mask ROM to which
information is written in the course of production.

2. Description of the Related Art:

[0002] Inrecentyears, semiconductor ROMs such as
mask ROMs have finer device elements and larger
memory capacity, and thus improvement in the produc-
tion yield thereof becomes a primary issue. In order to
improve the production yield, various configurations of
mask ROMs have been proposed so far.

[0003] A first example is a mask ROM provided with
an error-correcting circuit, which has already been put
into practical use. A second example is a mask ROM
provided with redundant memory cells having the same
structural pattern as that of memory cells on a word line
basis or on a bit line basis, as used in RAMs or the like.
In this example, when a defective memory cell is found
in a memory cell array, data to be stored in the defective
memory cell is stored in a redundant memory cell.
[0004] A mask ROM of the first example is provided
with an error-correcting circuit storing error-correcting
bits. Therefore, a special time for correcting defects is
not required, while a chip area increases by 20% or
more. In the second example, a mask ROM is provided
with redundant word lines or redundant bit lines, so that
it is required to write larger amounts of data in a mask
ROM, compared with a RAM or the like. Thus, it has
been difficult to achieve such mask ROMs.

[0005] In order to solve the above-mentioned prob-
lems, U.S. Patent No. 5,452,258 proposes that memory
cells are replaced on a small memory cell group basis,
e.g., on a bank basis. This method enables the produc-
tion yield to be improved almost without increasing a
chip area and a time for replacing defective memory
cells.

[0006] However, the number of memory cells to be re-
placed in one chip tends to increase along with the in-
crease in memory capacity. This requires more banks
compared with the conventional examples. Further-
more, in the case where a memory cell configuration
changes along with the change in the device specifica-
tion, i.e., in the case where the number of memory cells
per bank increases, compared with conventional devic-
es, the area of data storing means for replacing defec-
tive memory cells increases. This, in turn, increases the
size of a chip. In such a circuit for replacing defective
memory cells, the wiring delay is large, which might in-
duce the delay of the access time.
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[0007] The document EP-A-0 465 808 discloses a
DRAM variable size set redundancy scheme allowing
for redundancy units comprising a variable number of
wordlines to be replaced.

[0008] Figure 8 is a block diagram of a conventional.
mask ROM. The mask ROM shown in Figure 8 includes
a memory cell array 1a, a row decoder 2, a column de-
coder 3, a sense amplifier 4, word lines WL, to WL,,, a
switching circuit 70, a replacement bank address stor-
age circuit 80, a replacement data storage circuit 90,
and a replacement data bit designating storage circuit
100.

[0009] Figure 1 shows a detailed circuit configuration
of the memory cell array 1a.

[0010] The memory cell array 1a has memory cell
groups i.e., banks (represented by broken lines in the
figure) By, 2i.1s Bt 2i-1 -+ @nd B, 9j, Bryyq 25 --- formed
by partitioning each column of memory cells in the col-
umn direction. Sub-bit lines (first bit lines) SBy, 5.,
SB, 2i- 1- SBpy, 2 -.- made of diffusion layers are formed
between the respective banks B, 5;.4, By o; --- arranged
in the row direction. Each sub-bit line is connected to
each memory cell (transistor) M in the respective banks.
[0011] The sub-bit lines SBy, 5;.5, SBpy, 2i-1; SBpy 2i -
are connected to main bit lines (second bit lines) MB;_y,
MB;, MB;,, ... through MOSFETS for bank selection
(transfer gate transistors) QO 5i.2, Q0 2i.1; Q0 5; ---
The main bit lines MB;_4, MB;, MB;, ... are made of low
resistant metal layers. One main bit line (e.g., MB;) is
connected to two sub-bit lines (SBy, 5.4 and SBy, ).
[0012] A bank selection line BO,, is connected to
gates of the respective MOSFETS for bank selection
QO 5i.2, QO 5i.1, QO 5 ... Word lines WL, to WL,
are connected to gates of the respective memory cells
M. The sub-bit lines SBy, 5.5, SBy, 2i.1, SBpy i .. are
connected to MOSFETS for bank selection QEp, 5.,
QE,, ,; ... each gate of which is connected to a bank se-
lection line BE,,. The main bit lines MB;_4 and MB;,, are
grounded through transistors Q;_q, Qj4+1 ... and the main
bit MB; is connected to a sense amplifier for sensing da-
ta.

[0013] In the case where a defective memory cell is
connected to a sub-bit line shown in Figure 1, address
information for designating a bank to which the defective
memory cell is connected is previously written in the re-
placement bank address storage circuit 80. Address in-
formation is written in the replacement bank address
storage circuit 80 by physically cutting a plurality of fuse
elements of the replacement bank address storage cir-
cuit 80, for example, by using a laser beam. For exam-
ple, when a memory cell connected to a bank is ac-
cessed, an output signal of the replacement bank ad-
dress storage circuit 80 becomes active. In response to
the output signal, information previously written in the
replacement data storage circuit 90 is output through the
switching circuit 70.

[0014] The following advantages are obtained by re-
placing a defective memory cell on a bank basis as de-
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scribed above.

[0015] The number of cutting portions of the fuse el-
ements with a laser beam decreases, compared with the
case where a defective memory cell is replaced on a
word line basis or on a bit line basis. Furthermore, the
time required for cutting the fuse elements with a laser
beam is substantially shorter.

[0016] However, when the number of bits to be re-
placed increases along with the increase in capacity of
a mask ROM, the memory capacities of storage circuits,
such as an address storage circuit for replacing a de-
fective memory cell, must also increase. This, in turn,
increases the area of each storage circuit and causes a
wiring delay no matter how the storage circuits are con-
figured. Furthermore, a conventional mask ROM with a
large capacity may suffer from an access time delay in
accessing itself.

[0017] The memory cell array as shown in Figure 1 is
divided into a plurality of banks, each having a plurality
of memory cells. In such a memory cell array, when a
defect occurs in a diffusion layer of a sub-bit line, all the
memory cells connected to the defective diffusion layer
become defective. In this case, a bank connected to the
defective diffusion layer is replaced. However, in the
case where a defective memory cell is not related to a
defect of the diffusion layer, more specifically, in the
case where the defect of a memory cell is caused only
by the memory cell itself, the replacement of only the
defective memory cell suffices. It is not necessary to re-
place memory cells on a bank basis.

SUMMARY OF THE INVENTION

[0018] The details of the presentinvention are defined
in the appended independent claims 1 and 6.

[0019] In one embodiment of the present invention,
the memory cell group is a bank, and the predetermined
memory cell portion includes a 1/2R bank.

[0020] Thus, the invention described herein makes
possible the advantage of providing a semiconductor
ROM in which a ratio of a circuit portion for replacing
defective memory cells in an entire chip area is mini-
mized while the replacing efficiency is kept equal to or
better than that of a conventional replacing circuit.
[0021] This and other advantages of the present in-
vention will become apparent to those skilled in the art
upon reading and understanding the following detailed
description with reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]
Figure 1 is a diagram exemplifying a configuration
of a conventional memory cell array of a semicon-

ductor ROM.

Figure 2 is a block diagram illustrating a semicon-
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ductor ROM of the present invention.

Figure 3 is a diagram illustrating a configuration of
address storage circuits of the example according
to the present invention.

Figure 4 is a diagram illustrating a detailed config-
uration of the address storage circuit of the example
according to the present invention.

Figure 5 is a diagram illustrating a configuration of
a replacement data storage circuit of the example
according to the present invention.

Figure 6 is a diagram illustrating a configuration of
a replacement data bit designating storage circuit
of the example according to the present invention.

Figure 7 is a diagram illustrating a configuration of
a switching circuit of the example according to the
present invention.

Figure 8 is a block diagram illustrating a convention-
al redundancy circuit.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0023] Hereinafter, a semiconductor ROM of the
present invention will be described by way of an illustra-
tive example with reference to the drawings.

[0024] Figure 2 shows the entire configuration of the
semiconductor ROM of the present example. As shown
in Figure 2, the semiconductor ROM includes a memory
cell array 1a having a plurality of memory cells MK, to
MK,,1 and MK, to MK;,,,, an address buffer 5 receiving
an address input signal from outside, a row decoder 2
and a column decoder 3 selecting a bank in the memory
cell array 1a in accordance with an address input signal,
a sense amplifier 4 amplifying data output from the se-
lected memory cell, and an output circuit 6 outputting an
output signal from the sense amplifier 4. The memory
cell array 1a has the same configuration as that of the
semiconductor ROM shown in Figure 1 described
above; therefore, its description is omitted.

[0025] When receiving an address input signal repre-
senting the address of a defective memory cell in the
memory cell array 1a, the semiconductor ROM of the
present example outputs normal data previously stored
in a redundancy circuit, instead of data stored in the de-
fective memory cell. The redundancy circuit is capable
of storing data of a part of a bank (1/2R bank, where R
is a natural numbere.g., 1, 2, 3, 4, and 5) which includes
a defective memory cell, instead of storing the data of
an entire bank including a defective memory cell. As a
result, the amount of memory cells required by the re-
dundancy circuit is significantly reduced.

[0026] For the above-mentioned purpose, the semi-
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conductor ROM of the present example further includes
a switching circuit 7 provided between the sense ampli-
fier 4 and the output circuit 6, a replacement bank ad-
dress storage circuit 8, a replacement memory cell por-
tion (1/2R bank) address storage circuit9, a replacement
data storage circuit 10, and a replacement data bit des-
ignating storage circuit 11.

[0027] The switching circuit 7 receives data from the
sense amplifier 4, the replacement data storage circuit
10, and the replacement data bit designating storage cir-
cuit 11. The switching circuit 7 outputs only the selected
data from the sense amplifier 4, or the replacement data
storage circuit 10, based on data from the replacement
data bit designating storage circuit 11. More specifically,
in the case where a memory cell in the memory cell array
1ais normal, the switching circuit 7 outputs data stored
in the normal memory cell. In the case where a memory
cell of the memory cell array 1a is defective, the switch-
ing circuit 7 outputs data stored in the replacement data
storage circuit 10. The switching circuit 7 decides wheth-
er or not memory cells in the memory cell array 1a are
normal based on a signal output from the replacement
data bit designating storage circuit 11. In other words,
the replacement data bit designating storage circuit 11
controls the switching circuit 7 so as not to allow it to
output the data stored in the defective memory cell.
[0028] The replacement data storage circuit 10 is ca-
pable of previously storing data to be stored in a defec-
tive memory cell on a bank basis or on a 1/2R bank basis.
In the case where a bank of the memory cell array 1a
contains few defective memory cells, the replacement
data storage circuit 10 can replace the defective mem-
ory cells contained in the bank on a 1/2R basis. Thus, in
the present example, the overall area of the replace-
ment data storage circuit 10 storing data to be stored in
a defective memory cell can be made smaller, compared
with the conventional semiconductor ROM. The re-
placement data storage circuit 10 outputs data stored
therein on a bank basis or on a 1/2R bank basis to the
switching circuit 7, based on the address signal and a
signal output from the replacement bank address stor-
age circuit 8 and/or the replacement memory cell portion
(1/2R bank) address storage circuit 9.

[0029] The replacement bank address storage circuit
8 previously stores address information of a bank con-
taining a defective memory cell. The replacement bank
address storage circuit 8 receives an address input sig-
nal. In the case where the address input signal has ad-
dress information of a defective memory cell or address
information of a bank containing a defective memory
cell, the replacement bank address storage circuit 8 out-
puts a signal representing a bank address in the re-
placement data storage circuit 10 storing data which
was originally to be stored in the defective memory cell.
[0030] The replacement memory cell portion (1/2R
bank) address storage circuit 9 previously stores 1/2R
bank address information of data replaced on a 1/2R
bank basis. The replacement memory cell portion (1/2R
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bank) address storage circuit 9 receives an address in-
put signal. In the case where the address input signal
has address information of a defective memory cell or
address information of a 1/2R bank containing a defec-
tive memory cell, the replacement memory cell portion
(1/2R bank) address storage circuit 9 outputs a signal
representing a 1/2R bank address in the replacement
data storage circuit 10 storing data to be stored in the
defective memory cell.

[0031] The replacement data bit designating storage
circuit 11 outputs a signal allowing the switching circuit
7 to decide whether or not memory cells in the memory
cell array 1a are normal. Thus, the switching circuit 7 is
always capable of selecting normal data, based on a sig-
nal representing a bank (e.g., a 1/2R bank) address out-
put from the replacement bank address storage circuit
8 and/or the replacement memory cell portion (1/2R
bank) address storage circuit 9. In other words, the re-
placement data bit designating storage circuit 11 con-
trols the switching circuit 7 so as not to allow it to output
data stored in a defective memory cell.

[0032] Hereinafter, the operation of the semiconduc-
tor ROM of the present example will be outlined.
[0033] An address input signal from outside is trans-
mitted to the row decoder 2 and the column decoder 3
for selecting a specific bank among a plurality of banks
through the address buffer 5. The address input signal
is also input to the replacement bank address storage
circuit 8, the replacement memory cell portion (1/2R
bank) address storage circuit 9, and the replacement
data storage circuit 10 through the address buffer 5.
[0034] Inthe case where the address input signal has
bank address information representing a bank contain-
ing a defective memory cell, the replacement bank ad-
dress storage circuit 8 activates one of output signals
RAD, to RADg_; specifying a bank containing a memory
cell storing data which was originally to be stored in the
defective memory cell (see Figure 3).

[0035] Inthe case where the address input signal has
bank address information representing a 1/2R bank con-
taining a defective memory cell, the replacement mem-
ory cell portion (1/2R) address storage circuit 9 activates
one of output signals RAD to RAD; specifying a region
storing data originally to be stored in a defective memory
cell. Herein, j represents the maximum number of banks
which can be replaced. The maximum number of banks
can be obtained by adding the number of banks (s-1) to
be replaced on a bank basis to the number of banks (j-
s+1) to be replaced on a 1/2R bank basis. The values of
j and s are previously determined depending upon the
production process of a semiconductor ROM or the kind
of the semiconductor.

[0036] The replacement data storage circuit 10 out-
puts data RDATA stored in the replacement data stor-
age circuit 10 to the switching circuit 7, based on the
address input signal and the active output signal RAD.
[0037] Furthermore, the active output signal RAD out-
put from the replacement bank address storage circuit
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8 or the replacement memory cell portion (1/2R bank)
address storage circuit 9 is input to the replacement data
bit designating storage circuit 11. The replacement data
bit designating storage circuit 11 outputs one of the out-
put signals BIT (e.g., BIT, to BIT}) to the switching cir-
cuit 7, based on the active output signal RAD.

[0038] The switching circuit 7 generally outputs data
stored in a memory cell selected by the row decoder 2
and the column decoder 3 to the output circuit 6. When
receiving one of the output signals BIT and the data
RDATA, the switching circuit 7 outputs the data RDATA,
instead of the data stored in the memory cell selected
by the row decoder 2 and the column decoder 3, to the
output circuit 6. Accordingly, the semiconductor ROM of
the present example is capable of outputting normal da-
ta in place of the data which was originally to be stored
in a defective memory cell.

[0039] Hereinafter, the configurations and operations
of the replacement bank address storage circuit 8, the
replacement memory cell portion (1/2R bank) address
storage circuit 9, the replacement data storage circuit
10, and the replacement data bit designating storage cir-
cuit 11, and the switching circuit 7 will be described.
[0040] First, the detailed configurations of the re-
placement bank address storage circuit 8 and the re-
placement memory cell portion (1/2R bank) address
storage circuit 9 will be described.

[0041] Figure 3 exemplifies the replacement bank ad-
dress storage circuit 8 and the replacement memory cell
portion (1/2R bank) address storage circuit 9. An ad-
dress storage circuit 115 includes the replacement bank
address storage circuit 8 and the replacement memory
cell portion (1/2R bank) address storage circuit 9. In this
example, the circuits 8 and 9 share an address decoder
110 as shown in Figure 3.

[0042] The address decoder 110 receives an address
input signal through the address buffer 5 (see Figure 2).
The address decoder 110 inputs output signals Q, to
Q,,+x to the address storage circuit 115 based on the
address input signal. The address input signal contains
information required for selecting a memory cell from the
memory cell array 1a. The address decoder 110 gener-
ates the output signals Q4 to Q4+, containing informa-
tion required for selecting a particular bank or a part
thereof, e.g., a 1/2R bank, based on the address input
signal.

[0043] In the case where a part of a bank is selected
on a 1/2 bank basis, address lines QA4 to QA (col-
lectively referred to as QA) become address lines QA4
to QA,4,. In the case where a part of a bank is selected
ona 1/4 (=1/22) bank basis, address lines QA4 to QA4
become address lines QA; to QA,,4. Here, x and R
have the relationship , = 2R.

[0044] When receiving the output signals Q4 to Q4.
the address storage circuit 115 activates one of output
signals RAD, to RADj based on the output signals Q,
to Q+x- The output signals RAD, to RADj specify data
stored in the replacement data storage circuit 10 on a
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bank basis or on a 1/2R bank basis. More specifically,
the output signals RAD, to RAD_ designate the ad-
dresses of banks stored in the replacement data storage
circuit 10, and the output signals RAD4 to RAD; desig-
nate the addresses of 1/2R banks stored in the replace-
ment data storage circuit 10.

[0045] In the case where a defective memory cell is
not required to be replaced on a bank basis, the address
storage circuit 115 is not required to generate and output
the output signals RAD, to RADg_;.

[0046] In the arrangement of the replacement bank
address storage circuit 8 and the replacement memory
cell portion (1/2R bank) address storage circuit 9 as
shown in Figure 2, the circuits 8 and 9 share the address
decoder 110. In this case, the replacement bank ad-
dress storage circuit 8 shown in Figure 2 receives the
output signals Q4 to Q,, and activates one of the output
signals RAD, to RAD_4 based on the output signals Q4
to Q,,. The replacement memory cell portion (1/2R bank)
address storage circuit 9 shown in Figure 2 receives the
output signals Q4 to Q,,4, and activates one of the output
signals RADg to RADj based on the output signals Q4
to Qp4x-

[0047] As described above, in the case where a de-
fective memory cell is not required to be replaced on a
bank basis, the semiconductor ROM of the present ex-
ample is not required to have the replacement bank ad-
dress storage circuit 8.

[0048] Hereinafter, the detailed configuration of the
address storage circuit 115 will be described with refer-
ence to Figure 4.

[0049] The address storage circuit 115 includes the
address decoder 110, a plurality of transistors TRA, 4
to TRA 4y j (collectively referred to as TRA), a plurality
of polysilicon fuses AF4 4 to AF,,,, j (collectively referred
to as AF), a plurality of load circuits, and a plurality of
two-stage inverters. The address lines QA to QA ex-
tend from the address decoder 110. The address lines
QA to QA4 are connected to the corresponding tran-
sistors TRA, respectively. One end of the source/drain
of each transistor TRA is connected to one correspond-
ing end of the polysilicon fuse AF. The other end of each
polysilicon fuse AF is connected to the corresponding
two-stage inverter and load circuit connected in series.
The other end of the source/drain of each transistor TRA
is grounded.

[0050] In the case where a defective memory cell is
not required to be replaced on a bank basis, the address
decoder 110 and the replacement data storage circuit
10 (the configuration of which will be described later) to
which an active output signal RAD is input may be al-
tered. More specifically, in the case where the address
input signal to be input through the address buffer has
an address of a 1/2R bank containing a defective mem-
ory cell, it suffices that the address storage circuit 115
specifies the bank of the replacement data storage cir-
cuit 10 storing data to be replaced. Thus, it is not re-
quired to alter the configurations of the transistors
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TRA{ 1 to TRA,,y, polysilicon fuses AF, 4 to AF, .,
load circuits, and two-stage inverters.

[0051] Hereinafter, the operation of the address stor-
age circuit 115 will be described.

[0052] The address decoder 110 activates at least
one of the output signals Q4 to Q4. The transistors
TRA connected to the address lines QA through which
the active output signals are transmitted become con-
ductive. As a result, the electric potentials of electrodes
of the transistors TRA connected to the polysilicon fuses
AF reach a ground level. This does not allow an output
signal at a high level to be output from the corresponding
two-stage inverter. In order to allow an output signal at
a high level to be output from the two-stage inverter, the
polysilicon fuses corresponding to the transistors which
become conductive are previously cut, for example, with
a laser beam.

[0053] In the case where a defective memory cell is
present in the memory cell array 1a, at least one of the
polysilicon fuses AF4 4 to AF,,  and AF4 ; to AF,,, ; are
cut with a laser beam depending upon the memory cell
group to which the defective memory cell belongs,
thereby storing data, which should have been stored in
the defective memory cell, in a normal memory cell. The
information of the defective memory cell such as an ad-
dress is known by previously testing the semiconductor
ROM. Thus, the address information of the bank (or 1/2R
bank) containing the defective memory cell can be
stored in the address storage circuit 115.

[0054] In the case where the data, which should have
been stored in the defective memory cell, is stored in
the normal memory cell on a bank basis and the data
stored in the normal memory cell is accessed (excluding
the case where the data which should have been stored
in the defective memory cell is stored in the normal
memory cell on a 1/2R bank basis), the output signals
RAD, to RAD; become low. More specifically, only the
replacement bank address storage circuit 8 outputs the
active output signal RAD (at least one of the output sig-
nals RAD, to RAD_4) representing the address infor-
mation on a bank basis to the replacement data storage
circuit 10 and the replacement data bit designating stor-
age circuit 11.

[0055] Hereinafter, the replacement data storage cir-
cuit 10 will be described with reference to Figure 5. The
replacement data storage circuit 10 stores the memory
cell information of each memory cell group to be re-
placed.

[0056] The replacement data storage circuit 10 in-
cludes an address decoder 120, a plurality of first tran-
sistors TRq 4 to TRy (collectively referred to as TR), a
plurality of second transistors TRD4 4 to TRD, }, and
TRD; 4 to TRD; /4 (collectively referred to as TRD), a
plurality of polysilicon fuses DF4 4 to DF,4 ;, and DF; 4 to
DF; /4 (collectively referred to as DF), a load circuit, and
a two-stage inverter. In the replacement data storage
circuit 10 shown in Figure 5, it is assumed that a defec-
tive memory cell is replaced on a 1/4 bank basis.
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[0057] The replacement data storage circuit 10 re-
ceives an address input signal from the address buffer
5 and outputs signals RAD, to RADj from the replace-
ment bank address storage circuit 8 and/or the replace-
ment memory cell portion (1/2R bank) address storage
circuit9. The address input signal and the output signals
RAD, to RAD; are used for selecting data stored in a
memory cell group (i.e., bank) and/or a memory cell por-
tion (i.e., 1/2R bank) storing data to be stored in a de-
fective memory cell. This enables the data, which should
have been stored in the defective memory cell, to be
accessed from a replaced normal memory cell. In other
words, the replacement data storage circuit 10 is capa-
ble of accessing the data RDATA, which has already
been stored, in accordance with the address input signal
and the active output signal RAD (e.g., one of RAD, to
RADj). The data RDATA which should have been stored
in the defective memory cell is output from the two-stage
inverter.

[0058] Hereinafter, the operation of the replacement
data storage circuit 10 will be described in detail.
[0059] The address decoder 120 receives the ad-
dress input signal and outputs signals P4 to P, to cor-
responding lines SP4 to SPy,, respectively. The signals
P, to P, are input to gate electrodes of the correspond-
ing second transistors TRD. The first transistors TRy 4
to TR”- receive the active output signal RAD (e.g., one
of RAD, to RAD;) from the replacement bank address
storage circuit 8 and/or the replacement memory cell
portion address storage circuit 9.

[0060] For example, it is assumed that only the first
transistor TRy 4 and the second transistor TRD,4 4 be-
come conductive. In the case where the polysilicon fuse
DF, 41 is cut, a signal having a high level is output from
the two-stage inverter. In the case where the polysilicon
fuse DF,4 4 is not cut, a signal having a high level is not
output from the two-stage inverter. Thus, the combina-
tion of the first transistor TR, the second transistor TRD,
and the polysilicon fuse DF determines a signal to be
output from the two-stage inverter.

[0061] The configuration of the replacement data stor-
age circuit 10 will be described in detail. The configura-
tion of the replacement data storage circuit 10 is varied
depending upon whether the data which should have
been stored in a defective memory cell is stored in a
normal memory cell on a bank basis or on a 1/2R bank
basis.

[0062] A circuit portion receiving the output signal
from the address storage circuit 8 (e.g., the output signal
RAD,) will be described below.

[0063] In the case where a bank unit having a defec-
tive memory cell is composed of 64 bits, it is required to
store 64 bits of memory cell information. In the replace-
ment data storage circuit 10, one circuit element for stor-
ing memory cell information which should have been
stored in a defective memory cell has 64 second tran-
sistors TRD and 64 polysilicon fuses DF. One end of the
second transistor TRD is connected in series to one end
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of the polysilicon fuse DF. The other end of the polysil-
icon fuse DF is grounded. The other end of the second
transistor TRD is connected to one end of the first tran-
sistor TRq 4. The gate of the first transistor TRy 4 re-
ceives the output signal RAD,4 (output signal from the
address storage circuit 8 for conducting the above-men-
tioned replacement on a bank basis).

[0064] A circuit portion receiving the output signal
from the address storage circuit 9 (e.g., the output signal
RADj) will be described below.

[0065] In the case where a bank unit to be replaced
is a 1/4 bank, one circuit element in the replacement da-
ta storage circuit 10 has 16 second transistors TRD and
16 polysilicon fuses DF. One end of the second transis-
tor TRD is connected in series to one end of the polysil-
icon fuse DF, and the other end of the polysilicon fuse
DF is grounded. The other end of the second transistor
TRD is connected to one end of the first transistor TR.
The gate of the first transistor TR, ; receives the output
signal RADj (output signal from the address storage cir-
cuit 9 for conducting the above-mentioned replacement
on a 1/2R bank basis.

[0066] In the case where the semiconductor ROM of
the present invention is not provided with the replace-
ment bank address storage circuit 8, a circuit portion re-
ceiving the output signal from the address storage circuit
8 is not required as long as the replacement data stor-
age circuit 10 has a circuit portion receiving the output
signal from the address storage circuit 9.

[0067] When the word line WL, (Figure 2) is selected,
the output signal P4 from the address decoder 120 (Fig-
ure 5) becomes active (a high level). When the word line
WL, is selected, the output P,, becomes active (a high
level). Each portion of the memory cell information in a
bank to be replaced or in a memory cell portion (1/2R
bank) to be replaced is stored by previously conducting
cutting/non-cutting of the polysilicon fuses DF4 4 to
DF,, ... DF; 4 to DF; 4 with a laser beam, in accord-
ance with storage information "1"/"0" of memory cells
My 1 1 to My p, 4 in a defective bank k or of memory cells
My 1,2 to My 14,2 in @ defective bank adjacent to the bank

[0068] The case where the bank unit is composed of
64 bits has been described above. In the case where
the bank unit is composed of 32 bits, the number of the
polysilicon fuses DF and that of the second transistors
TRD are half of those of the bank unit of 64 bits. The
number of the first transistors TR is determined by a
number j of the output signals RAD, so that the number
of the first transistors TR is not affected by the changes
in the bit number of the bank unit.

[0069] Figure 6 exemplifies the replacement data bit
designating storage circuit 11. As shown in this figure,
the replacement data bit designating storage circuit 11
includes a plurality of lines receiving output signals
RAD, to RAD;, a plurality of transistors TRB, 4 to
TRB; 4 ..., TRBy 4 to TRBy; corresponding to the lines,
a plurality of load circuits, polysilicon fuses BF, 4 to
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BF;j ¢ ..., BFy 4 to BFy;, and two-stage inverters. One
end of the source/drain of the transistor TRB is ground-
ed through the polysilicon fuse BF. Any one of the poly-
silicon fuses BF4 4 to BF; 4 ..., BF 4 to BFy ;is previous-
ly cut with a laser beam. This activates one of the output
signals BIT, to BIT,.

[0070] The replacement data bit designating storage
circuit 11 receives the active output signal RAD (e.g.,
one of RAD4 to RAD;) from the replacement bank ad-
dress storage circuit 8 and the replacement memory cell
portion (1/2R bank) address storage circuit 9. The re-
placement data bit designating storage circuit 11 out-
puts one of the output signals BIT, to BIT, based on the
received active output signal RAD (e.g., one of RAD, to
RAD)).

[0071] Figure 7 exemplifies the switching circuit 7.
The switching circuit 7 receives a sense amplifying out-
put S) from the sense amplifier 4, the output data RDA-
TA from the replacement data storage circuit 10, and
the signal BIT, from the replacement data bit designat-
ing storage circuit 11. The switching circuit 7 masks the
output signal Sy from the sense amplifier 4 which is in-
formation read from the defective memory cell, in ac-
cordance with the received output signal BIT, and out-
puts the data RDATA from the replacement data storage
circuit 10 to the output circuit 6 as an output signal Dy.
The same operation is conducted in the case where oth-
er memory cells in a certain bank are accessed. Fur-
thermore, the same operation is conducted even on a
predetermined memory cell portion (1/2R bank) basis,
instead of a bank basis.

[0072] The operation principle of a replacing circuit is
basically the same irrespective of whether the operation
is conducted on a bank basis or on the basis of a mem-
ory cell portion in a bank (i.e., 1/2R bank). However, a
unit to be replaced varies depending upon the address
information in the address storage circuit. More specif-
ically, the number of memory cells rewriting memory cell
information varies depending upon the address informa-
tion, so that the number of polysilicon fuses for writing
memory cell information in the data storage circuit also
varies.

[0073] Thus, inthe present example, even in the case
where defects are caused in several bits of memory cells
My 11 to My, 4 connected to the same sub-bit line,
which are not related to the defects of the sub-bit line,
it is not necessary to replace all the memory cells con-
nected to the sub-bit line. This reduces the size of re-
placing circuits. Furthermore, the number of polysilicon
fuses to be cut for the purpose of writing memory cell
information is small, so that the cutting time, for exam-
ple, with a laser beam, can be reduced to a fraction of
the time, compared with the conventional replacement
on a bank basis.

[0074] The polysilicon fuses can be cut electrically, in-
stead of using a laser beam.

[0075] A replacing circuit on a memory cell portion
(1/2R bank) basis only, may be provided. A replacing cir-
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cuit on a bank basis may be provided together with a
replacing circuit on a memory cell portion (1/2R bank)
basis. The arrangement of a replacing circuit may be
determined based on the data statistically obtained in
the past. The statistical tendency may be varied de-
pending upon the process or the memory cell capacity.
[0076] In the semiconductor ROM of the present in-
vention, data which should have been stored in a defec-
tive memory can be stored in a normal memory cell on
a memory cell portion (1/2R bank) basis. Therefore, in
the case where the ratio of defects caused by a memory
cellitself is higher than that caused by a sub-bit line, the
replacing efficiency can be improved in the semiconduc-
tor ROM of the present invention, compared with the
conventional semiconductor ROM replacing a defective
memory cell only on a bank basis. This decreases the
ratio of replacing circuits in the entire semiconductor
ROM. Thus, the wiring delay can be minimized.

[0077] In the semiconductor ROM of the present in-
vention, data which should have been stored in a defec-
tive memory can be stored in a normal memory cell on
a memory cell portion (1/2R bank) basis or on a bank
basis. Therefore, even in the case where defects
caused by a memory cell itself as well as those caused
by a sub-bit line occur, a more satisfactory replacing ef-
ficiency can be obtained, compared with the convention-
al semiconductor ROM replacing a defective memory
cell only on a bank basis.

[0078] Various other modifications will be apparent to
and can be readily made by those skilled in the art with-
out departing from the scope of this invention. Accord-
ingly, it is not intended that the scope of the claims ap-
pended hereto be limited to the description as set forth
herein, but rather that the claims be broadly construed.

Claims

1. Asemiconductor read-only memory including a plu-
rality of memory cell groups each having a plurality
of memory cells, a first selector (2, 3) for selecting
an arbitrary memory cell group from the plurality of
memory cell groups, and a second selector (2, 3)
for selecting an arbitrary memory cell (MK) from the
selected memory cell group. comprising:

- address storage means (8, 9) for storing ad-
dress information of a predetermined memory
cell portion in the memory cell group including
a defective memory cell, the memory cell group
being a bank, and the predetermined memory
cell portion including a 1/2R bank, wherein R is
an integer greater than 0;

- datastorage means (10, 11) for storing memory
cell information of the predetermined memory
cell portion and corresponding replacement da-
ta; and

- switching circuit (7) for switching between infor-

10

15

20

25

30

35

40

45

50

55

mation stored in the memory cell (MK) selected
from the memory cell group and the replace-
ment data stored in the data storage means
(10, 11), based on the address information and
said memory cell information, and outputting ei-
ther the information stored in the memory cell
(MK) selected from the memory cell group or
the replacement data stored in the data storage
means (10, 11).

2. A semiconductor read-only memory according to
claim 1, wherein

- said address storage means (8, 9) includes a
first address storage circuit for storing address
information of a predetermined memory cell
portion of a first memory cell group; and

- asecond address storage circuit for storing ad-
dress information in a predetermined memory
cell portion of a second memory cell group;

- said data storage means (10, 11) includes a first
data storage circuit for storing first memory cell
information of the predetermined memory cell
portion of the first memory cell group; and

- asecond data storage circuit for storing second
memory cell information of the predetermined
memory cell portion;

- atleast one of the first memory cell group and
the second memory cell group is said bank and
at least one of the predetermined memory cell
portion of the first memory cell group and the
predetermined memory cell portion of the sec-
ond memory cell group is said 1/2R bank,
wherein R is an integer greater than 0; and

- said switching circuit is provided for switching
between information stored in the memory cell
selected from the memory cell group and the
memory cell information stored in the first data
storage circuit or in the second data storage cir-
cuit, based on the address information stored
in one of the first address storage circuit and
the second address storage circuit, and output-
ting either the information stored in the memory
cell selected from the memory cell group or the
memory cell information stored in the first data
storage circuit or in the second data storage cir-
cuit.

3. The semiconductor read-only memory of claim 1 or
2, wherein said address storage means (8, 9), said
data storage means (10, 11), and said switching cir-
cuit (7) form a redundancy circuit operative to pro-
vide the semiconductor read-only memory with nor-
mal data in place of data from a defective memory
cell upon the semiconductor read-only memory cell
receiving an address input signal representing an
address of the defective memory cell, the redun-
dancy circuit capable of storing data of a portion of
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the bank of memory cells, the portion of the bank of
memory cells including the defective memory cell
wherein the portion of the bank of memory cells is
a 1/2R bank, wherein R is an integer greater than 0.

The semiconductor read-only memory of claim 3,
further including

- a replacement data storage circuit for storing
data replacing the data from the defective
memory cell;

- said switching circuit (7) for outputting either
the data from a memory cell or data from the
replacement data storage circuit; and

- areplacement data bit storage circuit operative
to generate a signal indicative of whether or not
the memory cell is defective:

- wherein the switching circuit (7) wi output data
from the replacement data storage circuit if the
signal is indicative of the memory cell being de-
fective.

The semiconductor read-only memory of claim 4,
wherein the replacement data storage circuit is ca-
pable of previously storing data to be stored in the
defective memory cell on a bank basis or on 1/2R
bank basis.

A method of storing data of a semiconductor read-
only memory by using a redundancy circuit, said
semiconductor read-only memory including a plu-
rality of memory cell groups each having a plurality
of memory cells, a first selector (2, 3) for selecting
an arbitrary memory cell group from the plurality of
memory cell groups, and a second selector (2, 3)
for selecting an arbitrary memory cell (MK) from the
selected memory cell group the method comprising
the steps of:

- receiving and storing address information of a
predetermined memory cell portion in the mem-
ory cell group including a defective memory
cell, the memory cell group being a bank, and
the predetermined memory cell portion includ-
ing a 1/2R bank, wherein R is an integer greater
than 0;

- storing memory cell information of the prede-
termined memory cell portion and correspond-
ing replacement data in a data storage means
(10, 11); and

- providing the semiconductor read-only memory
with said replacement data in place of data from
said defective memory cell switching between
information stored in the memory cell (MK) se-
lected from the memory cell group and the re-
placement data stored in the data storage
means (10, 11), based on the address informa-
tion and on said memory cell information, and
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outputting either the information stored in the
memory cell (MK) selected from the memory
cell group or the replacement data stored in the
data storage means (10, 11).

The method of storing data in a semiconductor
read-only memory of claim 6, the method further
comprising the steps of:

- generating a signal indicative of whether or not
a memory cell is defective; and

- outputting data from the replacement data stor-
age circuit if the signal is indicative of the mem-
ory cell being defective.

Patentanspriiche

1.

Halbleiterfestwertspeicher mit einer Mehrzahl Spei-
cherzellengruppen, von denen jede eine Mehrzahl
Speicherzellen aufweist, einem ersten Selektor (2,
3) zum Auswahlen einer beliebigen Speicherzellen-
gruppe aus der Mehrzahl Speicherzellengruppen
und einem zweiten Selektor zum Auswahlen einer
beliebigen Speicherzelle (MK) aus der ausgewahl-
ten Speicherzellengruppe, mit:

- Adressspeichereinrichtungen (8, 9) zum Spei-
chern von Adressinformationen eines vorbe-
stimmten Speicherzellenbereichs in der Spei-
cherzellengruppe mit einer defekten Speicher-
zelle, wobei die Speicherzellengruppe eine
Bank ist und wobei der vorbestimmte Speicher-
zellenbereich eine 1/2R-Bank aufweist, wobei
R eine ganze Zahl gréRer als 0 ist,

- Datenspeichereinrichtungen (10, 11) zum
Speichern von Speicherzelleninformationen
des vorbestimmten Speicherzellenbereichs
und von korrespondierenden Ersetzungsdaten
und

- einem Schalterschaltkreis (7) zum Schalten
zwischen derin der Speicherzelle (MK), welche
aus der Speicherzellengruppe ausgewahlt wur-
de, gespeicherten Daten und den Ersetzungs-
daten, die in den Datenspeichereinrichtungen
(10, 11) gespeichert sind, und zwar auf der
Grundlage der Adressinformationen und der
Speicherzelleninformationen, und zum Ausge-
ben entweder der in der Speicherzelle (MK),
welche aus der Speicherzellengruppe ausge-
wahlt wurde, gespeicherten Informationen oder
der Ersetzungsdateninformationen, die in den
Datenspeichereinrichtungen (10, 11) gespei-
chert sind.

2. Halbleiterfestwertspeicher nach Anspruch 1:

- beiwelchem die Adressspeichereinrichtung (8,
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9) einen ersten Adressspeicherschaltkreis zum
Speichern von Adressinformationen eines vor-
bestimmten Speicherzellenbereichs einer er-
sten Speicherzellengruppe und

- einen zweiten Adressspeicherschaltkreis zum
Speichern von Adressinformationen in einem
vorbestimmten Speicherzellenbereich einer
zweiten Speicherzellengruppe aufweist,

- beiwelchem die Datenspeichereinrichtung (10,
11) einen ersten Datenspeicherschaltkreis zum
Speichern erster Speicherzelleninformationen
des ersten Speicherzellenbereichs der ersten
Speicherzellengruppe und

- einen zweiten Datenspeicherschaltkreis zum
Speichern zweiter Speicherzelleninformation
des vorbestimmten Speicherzellenbereichs
aufweist,

- bei welchem zumindest eine der ersten und
zweiten Speicherzellengruppen die Bank ist
und mindestens einer der vorbestimmten Spei-
cherzellenbereiche der ersten Speicherzellen-
gruppe und der zweiten Speicherzellengruppe
die 1/2R-Bank ist, wobei R eine ganze Zahl gré-
Rer 0 ist, und

- bei welchem der Schalterschaltkreis vorgese-
hen ist zum Schalten zwischen der in der Spei-
cherzelle, welche aus der Speicherzellengrup-
pe ausgewahlt wurde, gespeicherten Informa-
tion und der Speicherzelleninformation, welche
im ersten Datenspeicherschaltkreis oder im
zweiten Datenspeicherschaltkreis gespeichert
ist, und zwar auf der Grundlage der Adressin-
formation, welche im ersten Adressspeicher-
schaltkreis oder im zweiten Adressspeicher-
schaltkreis gespeichert ist, und zum Ausgeben
entweder der in der Speicherzelle, welche aus
der Speicherzellengruppe ausgewahlt wurde,
gespeicherten Information oder der Speicher-
zelleninformation, welche in der ersten Daten-
speicherschaltung oder in der zweiten Daten-
speicherschaltung gespeichert ist.

Halbleiterfestwertspeicher nach einem der Anspri-
che 1 oder 2,

bei welchem die Adressspeichereinrichtungen (8,
9), die Datenspeichereinrichtungen (10, 11) und der
Schalterschaltkreis (7) einen Redundanzschalt-
kreis bilden, durch welchen bewirkt werden kann,
dass dem Halbleiterfestwertspeicher normale Da-
ten zugefuhrt werden anstelle der Daten einer de-
fekten Speicherzelle, und zwar bei Empfang eines
Adresseingabesignals durch die Nur-Lese-Spei-
chereinrichtung, welches eine Adresse der jeweili-
gen defekten Speicherzelle reprasentiert, wobei
der Redundanzschaltkreis in der Lage ist, Daten ei-
nes Bereichs der Bank Speicherzellen zu spei-
chern, wobei der Bereich der Bank Speicherzellen
die defekte Speicherzelle umfasst, wobei der Be-
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reich der Bank Speicherzellen eine 1/2R-Bank ist,
wobei R eine ganze Zahl gréRer als O ist.

Halbleiterfestwertspeicher nach Anspruch 3,
welcher des Weiteren aufweist:

- einen Ersetzungsdatenspeicherschaltkreis
zum Speichern von Daten, welche die Daten ei-
ner defekten Speicherzelle ersetzen sollen,

- den Schalterschaltkreis (7) zum Ausgeben ent-
weder der Daten einer Speicherzelle oder der
Daten der Ersetzungsdatenspeicherschaltung
und

- einen Ersetzungsdatenbitspeicherschaltkreis,
durch welchen bewirkt werden kann, ein Signal
zu erzeugen, durch welches angezeigt werden
kann, ob die Speicherzelle defekt ist oder nicht,

- wobei der Schalterschaltkreis (7) Daten des
Ersetzungsdatenspeicherschaltkreises  aus-
gibt, falls das Signal anzeigt, dass die Spei-
cherzelle defekt ist.

Halbleiterfestwertspeicher nach Anspruch 4,

bei welchem der Ersetzungsdatenspeicherschalt-
kreis in der Lage ist, vorab Daten zu speichern, wel-
che in der defekten Speicherzelle zu speichern
sind, und zwar auf der Basis oder Grundlage einer
Bank oder einer 1/2R-Bank.

Verfahren zum Speichern von Daten in einem Halb-
leiterfestwertspeicher unter Verwendung eines
Redundanzschaltkreises, wobei der Halbleiterfest-
wertspeicher eine Mehrzahl Speicherzellengrup-
pen mit jeweils einer Mehrzahl Speicherzellen, ei-
nen ersten Selektor (2, 3) zum Auswahlen einer be-
liebigen Speicherzellengruppe aus der Mehrzahl
Speicherzellengruppen und einen zweiten Selektor
(2, 3) zum Auswahlen einer beliebigen Speicherzel-
le (MK) aus der ausgewahlten Speicherzellengrup-
pe aufweist, wobei das Verfahren die Schritte auf-
weist:

- Empfangen und Speichern von Adressinforma-
tionen eines vorbestimmten Speicherzellenbe-
reichs der Speicherzellengruppe mit einer de-
fekten Speicherzelle, wobei die Speicherzel-
lengruppe eine Bank ist und der vorbestimmte
Speicherzellenbereich eine 1/2R-Bank auf-
weist, wobei R eine ganze Zahl gréfer als 0 ist,

- Speichern von Speicherzelleninformationen
des vorbestimmten Speicherzellenbereichs
und korrespondierender Ersetzungsdaten in ei-
ner Speichereinrichtung (10, 11) und

- Bereitstellen des Halbleiterfestwertspeichers
mit den Ersetzungsdaten anstelle von Daten
der defekten Speicherzelle und Schalten zwi-
schen den in der Speicherzelle (MK), welche
aus der Speicherzellengruppe ausgewahlt wur-
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de, gespeicherten Informationen und der Erset-
zungsdaten, die in den Speichereinrichtungen
(10, 11) gespeichert sind, und zwar auf der
Grundlage der Adressinformationen und der
Speicherzelleninformationen, und Ausgeben
entweder derin der Speicherzelle (MK), welche
aus der Speicherzellengruppe ausgewahlt wur-
de, gespeicherten Information oder der Erset-
zungsdaten, die in den Datenspeichereinrich-
tungen (10, 11) gespeichert sind.

7. Verfahren zum Speichern von Daten in einem Halb-

leiterfestwertspeicher gemal Anspruch 6, welches
des Weiteren die Schritte aufweist:

- Erzeugen eines Signals, welches anzeigt, ob
eine Speicherzelle defekt ist oder nicht, und

- Ausgeben der Daten aus dem Ersetzungsda-
tenspeicherschaltkreis, falls das Signal an-
zeigt, dass die Speicherzelle defekt ist.

Revendications

Mémoire morte a semi-conducteurs comprenant
une multiplicité de groupes de cellules mémoire
ayant chacun une multiplicité de cellules mémoire,
un premier sélecteur (2, 3) pour sélectionner un
groupe de cellules mémoire arbitraire a partir de la
multiplicité de groupes de cellules mémoire, et un
second sélecteur (2, 3) pour sélectionner une cel-
lule mémoire arbitraire (MK) a partir du groupe de
cellules mémoire sélectionnée, comportant :

- un moyen de stockage d'adresses (8, 9) pour
stocker des informations d'adresses d'une por-
tion de cellules mémoire prédéterminée du
groupe de cellules mémoire comprenant une
cellule mémoire défectueuse, le groupe de cel-
lules mémoire étant une banque, et la portion
de cellules mémoire prédéterminée compre-
nant une banque 1/2R, R étant un nombre en-
tier supérieura 0 ;

- un moyen de stockage de données (10, 11)
pour stocker des informations de cellules mé-
moire de la portion de cellules mémoire prédeé-
terminée et des données de remplacement
correspondantes ; et

- un circuit de commutation (7) pour effectuer
une commutation entre des informations stoc-
kées dans la cellule mémoire (MK) sélection-
née a partir du groupe de cellules mémoire et
les données de remplacement stockées dans
le moyen de stockage de données (10, 11), sur
la base des informations d'adresses et desdites
informations de cellules mémoire, et pour déli-
vrer en sortie soit les informations stockées
dans la cellule mémoire (MK) sélectionnée a
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partir du groupe de cellules mémoire, soit les
données de remplacement stockées dans le
moyen de stockage de données (10, 11).

Mémoire morte a semi-conducteurs selon la reven-
dication 1, dans laquelle :

- leditmoyen de stockage d'adresses (8, 9) com-
prend un premier circuit de stockage d'adres-
ses pour stocker des informations d'adresses
d'une portion de cellules mémoire prédétermi-
née d'un premier groupe de cellules mémoire ;
et

- un second circuit de stockage d'adresses pour
stocker des informations d'adresses dans une
portion de cellules mémoire prédéterminée
d'un second groupe de cellules mémoire ;

- ledit moyen de stockage de données (10, 11)
comprend un premier circuit de stockage de
données pour stocker de premiéres informa-
tions de cellules mémoire de la portion de cel-
lules mémoire prédéterminée du premier grou-
pe de cellules mémoire ; et

- unsecond circuit de stockage de données pour
stocker de secondes informations de cellules
mémoire de la portion de cellules mémoire
prédéterminée ;

- au moins un des groupes, a savoir le premier
groupe de cellules mémoire et le second grou-
pe de cellules mémoire, constitue ladite ban-
que, et au moins l'une des portions, a savoir la
portion de cellules mémoire prédéterminée du
premier groupe de cellules mémoire et la por-
tion de cellules mémoire prédéterminée du se-
cond groupe de cellules mémoire, constitue la-
dite banque 1/2R, R étant un nombre entier su-
périeur a 0 ; et

ledit circuit de commutation est prévu pour as-
surer la commutation entre des informations stoc-
kées dans la cellule mémoire sélectionnée du grou-
pe de cellules mémoire et les informations de cel-
lules mémoire stockées dans le premier circuit de
stockage de données ou dans le second circuit de
stockage de données, sur la base des informations
d'adresses stockées soit dans le premier circuit de
stockage d'adresses, soit dans le second circuit de
stockage d'adresses, et pour délivrer en sortie soit
les informations stockées dans la cellule mémoire
sélectionnée a partir du groupe de cellules mémoi-
re, soit les informations de cellules mémoire stoc-
kées dans le premier circuit de stockage de don-
nées ou dans le second circuit de stockage de don-
nées.

Mémoire morte a semi-conducteurs selon la reven-
dication 1 ou 2, dans laquelle ledit moyen de stoc-
kage d'adresses (8, 9), ledit moyen de stockage de
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données (10, 11) et ledit circuit de commutation (7)
forment un circuit redondant ayant pour fonction de
fournir a la mémoire morte a semi-conducteurs des
données normales a la place de données provenant
d'une cellule mémoire défectueuse lors de la récep-
tion par la cellule de la mémoire morte a semi-con-
ducteurs d'un signal d'entrée d'adresse représen-
tatif d'une adresse de la cellule mémoire défectueu-
se, le circuit redondant étant capable de stocker des
données d'une portion de la banque de cellules mé-
moire, la portion de la banque de cellules mémoire
comprenant la cellule mémoire défectueuse, la por-
tion de la banque de cellules mémoire étant une
banque 1/2R, R étant un nombre entier supérieur &
0.

Mémoire morte a semi-conducteurs selon la reven-
dication 3, comprenant, en outre :

- un circuit de stockage de données de rempla-
cement pour stocker des données remplacant
les données provenant de 1a cellule mémoire
défectueuse ;

- ledit circuit de commutation (7) pour délivrer
soit les données provenant d'une cellule mé-
moire, soit des données provenant du circuit de
stockage de données de remplacement ; et

- un circuit de stockage de bits de données de
remplacement ayant pour fonction de générer
un signal indiquant si la cellule mémoire est dé-
fectueuse ou non ;

- dans laquelle le circuit de commutation (7) dé-
livrera des données du circuit de stockage de
données de remplacement si le signal indique
que la cellule mémoire est défectueuse.

Mémoire morte a semi-conducteurs selon la reven-
dication 4, dans laquelle le circuit de stockage de
données de remplacement est capable de stocker
au préalable des données a stocker dans la cellule
mémoire défectueuse sur la base d'une banque ou
sur la base d'une banque 1/2R.

Procédé de stockage de données dans une mémoi-
re morte a semi-conducteurs en utilisant un circuit
redondant, ladite mémoire morte a semi-conduc-
teurs comprenant une multiplicité de groupes de
cellules mémoire ayant chacun une multiplicité de
cellules mémoire, un premier sélecteur (2, 3) pour
sélectionner un groupe de cellules mémoire arbi-
traire a partir de la multiplicité de groupes de cellu-
les mémoire, et un second sélecteur (2, 3) pour sé-
lectionner une cellule mémoire arbitraire (MK) a
partir du groupe de cellules mémoire sélectionnée,
le procédé comportant les étapes consistant :

a recevoir et a stocker des informations
d'adresses d'une portion de cellules mémoire
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prédéterminée du groupe de cellules mémoire
comprenant une cellule mémoire défectueuse,
le groupe de cellules mémoire étant une ban-
que, et la portion de cellules mémoire prédéter-
minée comprenant une banque 1/2R, R étant
un nombre entier supérieur a 0 ;

a stocker des informations de cellules mémoire
de la portion de cellules mémoire prédétermi-
née, ainsi que des données de remplacement
correspondantes dans un moyen de stockage
de données (10, 11) ; et

a fournir a la mémoire morte a semi-conduc-
teurs lesdites données de remplacement a la
place de données provenant de ladite cellule
mémoire défectueuse, a effectuer une commu-
tation entre des informations stockées dans la
cellule mémoire (MK) sélectionnée a partir du
groupe de cellules mémoire et les données de
remplacement stockées dans les moyens de
stockage de données (10, 11), sur la base des
informations d'adresses et desdites informa-
tions de cellules mémoire, et a délivrer en sortie
soit les informations stockées dans la cellule
mémoire (MK) sélectionnée a partir du groupe
de cellules mémoire, soit les données de rem-
placement stockées dans les moyens de stoc-
kage de données (10, 11).

Procédé de stockage de données dans une mémoi-
re morte a semi-conducteurs selon la revendication
6, le procédé comportant, en outre, les étapes
consistant :

a générer un signal indiquant si une cellule mé-
moire est défectueuse ou non ; et

- adélivrer des données du circuit de stockage
de données de remplacement si le signal indi-
que que la cellule mémoire est défectueuse.
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